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oo 

^ (57) Abstract: A catalyst for exhaust gas purification which can retain the catalytic activity of platinum on a high level over long 
S and can realize excellent exhaust gas purification performance. The catalyst is prepared so as to contain a composite oxide of the 
^ perovskite structure represented by the general formula (1): A i . x A* X B i - y . Z B 9 y Ptz03 (1) wherein A represents at least one element 
selected among rare earth elements certainly including one or more rare earth elements having a valance of 3 as the only valence; A' 
2 represents at least one element selected among the alkaline earth metals and silver; B represents at least one element selected among 
2 iron, manganese, and aluminum; B' represents at least one element selected among the transition elements excluding platinum, iron, 
^ manganese, cobalt, and the rare earth elements; and x, y, and z, which indicate the proportions of atoms, are numbers satisfying 0 < 
O x ^ 0.5, 0 ^ y < 0.5, and 0 < z ^ 0.5. 
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A 1 _ m A , ,B 1 - y - s B' y P t z 0 3 (1) 

e>jm2n3'>ft<£&lS<27E^£^l'* A'ttT A'* U ±*£**5 «fc A 
g £ ittfn&4>&< 1 *> 1 a<7)7t;^?:^U, BliFe, Mn, A 1 tf* S S 
^n<2> / >^<i i folffia)7C^ : £^U. B'ttPt, Fe, Mn, Co. #± 

x^O. 5, yHO^y<0. 5, z 0< z ^ 0 . 5 <D J§C =f- Id £ ^ T . 
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m m m 

w #x ft it mmm 
5 mffiftm 

) , m<t*m (ho &&zs&.&mitto (nox) & < ftitirzmtJ 

10 HJRfitW 

^ffi^-r, x^iz-gizriz- -mitmm (co) . (ho & 

J;tf3g$BSffc;«fc (NOx) Ki*flST#* = 7G»«£ lt> Pt 

) , Rh (a^^A) » P d (/^:/^A^ U£<Dn&mi)K ttK&ttA&ft 

15 ^ne>ffi^McD^^, p t a, e> c o (DMitizmnz - h& 

«^H^«Ufc, P t £#*St§&£-frT, WJIfttt<0|iilJ:«:H* £ £#*ll e>nx 
£>0> ££>Kte* P t Stt^MfbttOlTLfifci: UT^£i*ntf> P t «r^Sftl 
}# $ it & ck K) h , <k 0 — B 0) iMtt <£> l"J -I: *5 «fc ^7, ft it f± fig © f * 0 . 1 - £ 1*1 

20 n& c: ^^^p e> nt v>& 0 

^(D=t e>&, p t £mj&<h bx^tf^D^x*< h sm» & m £r f& ft t 

LT, WAH L a o. 4 S r o. 6 C o 0 . 9 5 P t o. o 5 0 3 5 - 7 6 

7 6 2 , L a o . 9 C c o . , C o o . 9 8 P t o . o 2 O 3 > L a , . 0 C o 

o. 9 P t o. i 0 3 » L a ,. o C o o. B P t o. 2 <D 3 (ifflf- 6 - 1 0 0 3 1 9 
25 -53-&$8) . L a o . 8 S r o . 2 C r o . 9 5 P t o . o 5 O 3 , La, 0 N i 0 9 8 P 
t 0 02 O 3 , La,. 0 Co 0 . 9 Pl 0 . ]0 3 , La 10 Fc 0 . 8 Pt 0 . 2 O 3 
. L a o. a S r o. 2 C r o. 9S P t o. 05 O s 6-304449 
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m) , L a , . o C o o . 9 P t o . j O 3 > L a , . o F e o . 8 P t o . » O 3 , La 
, . o M n o . 9 s P 1 o . o 2 O 3 « L a o 8 S r o . 2 C r o . 9 5 P t 0 . 05O3- 
L a o C o o. 9 5 P t 0. 0 5 O 3 > L a , . 0 M n o. 9 8 P t o. 0 2 O 3 U« 
¥ 7 - 1 1 6 5 1 9 ^ $B ) , L a 0 . 2 B a 0 . 7 Y 0 . 1 C u 0 . A 8 C r „ . 4 8 
5 Pt„. 04 O 3> L a o. 9 C e o. , C o 0 . 9 P 1 0 . 0 5 R u 0 . 0 5 O 3 

8-217461 n'&m) /it'«^nxi^. 

it-f h P t ^(DM^Jcmt IT, Cr (^PA) » Ni (^v^rJV) 
10 , Cu (f>D ©*^Ef $ntv^t, IfcfbiBjGfSPH&Tfcfe^T. Pl# 

IT, M & f J : © * 4© & <£ T £ 4 - U 3 « 

m m m & met? z> c £ * & . 

-JftaC (l) 

A,. I A , I B 1 . y . l B , ,P t z 0 3 ( 1 ) 

20 ( a 4' , A « , 3 filli VX n -fill! 3fc ©J b & V> ffi :l: £i ft M&'&'frStS ft :l . &'i ifc $ 
£> jf§fc£n<5 4>& < £ h 1 tc 3*1 £>k L, A'tt, 7 ^ * U ± W £> J; 
tfA g &®JinS^^ < £ t) 1 «©yc*«r* B12, Fc, Mn, Al 
f.llin?)^^ < £ *> 1 »©7C3*$ £/K b, B'liv PI, Fe, Mn, C 
o , *±^7cSlW^<ojg^7i:^^ <b^l£n&4>& < £ h 1 « 0) 7c * £ >f< b, 
25 xte, 0<x^0. 5 <D2&MaM<PriT-#Jft£>J<b, y tt, 0^y<0. 5 
©ScfiaflSUflOKi^^J^*^ b, z tt, 0 < z ^ 0 . 5 ©RlfitBI»l<E>Ki-f-$i|ft 

£ >Jn" "9*" o ) 
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tifc, *3fiWte* - -JftiS (1) K&t^T, A^\ La. Nd, Y ^ b M if 
ti Z> '> U < £ 1 ffi. (D 5L M £ li< b v A , M g , C a , Sr. B a , A g 

5 *> mitnz'Pte < £ *> i a©7c* b, b'^. Rh, Ru*m«n 

gfc, < 1 ) • *5 V> T, y*5cfctfzte, 0<y+z^0 

. 5 ©M«&«fcT CI £ U^o 

-fixit (1) K43V>T, x & z x = z (fc£fb 
10 > A'AUgCl^ttt. 2 x = z ) (Dra^^r^fe-r E £&1ffl£ b V> 0 

$J £ S v>M & <£> 

*56W©^^^^<bfflM«tt» —HSljX, (1) 

( & ^ , a « > 3 # n {(in ^ ®j b ^ # ± n >c m £ & -r ^ & ^ ± m jt m 
frt>mi£n&<i>te<tbiffi(Djtm$:^L, a , r >\> * u ± si & w & £ 

tfA g b MIX tl £ 1 Si^ycS" 5:>T< B«* Fe, Mn. Al 

^^Itfn«^ft< £ & 1 «©5c#&*L, B'fi, PI. F e , Mn, C 

20 o, ^±mrcmu^<omurcm^ ^m\tn^^t^< £ t> i a©7c*£>Kb, 

xte. 0< x ^ 0 . 5 (D&mmW(Dl& : f-m?i**<h. yte, 0^y<0. 5 
(D^ffi$5PH^JgJ^#J-&^fj;- b, z tt, 0 < z ^ 0 . 5 <DWLmmm<DKi?fflfi 
$r >T< "t" o ) 

(C (i . AT"/^n^3 filli ^ 9V \Z filti & ^ SUf b & ^ ffr ± &i & * & "f ffir ± fti 
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. CO £ ? t~ , A1W Mc, At^^ns 3 mMftizWW'&BhVte^ftiA-.M 

't- ?k $ n & y > # u ± $i <fc h & =t a g ^ e> ii n -5 4> & < 1 1> i m co 

5 fcfct^fEiSt*ltl:«k 0> P t «r^P^X*-f MHfflliCf'l'^ 

£fc, B If -f Mitt. BTii^tl^Fc, Mn, A 1 £ W lift Z> < 
t h 1 moiTcM 2 ft. B'TS^nSPt, Fe, Mn, Co, 

10 §?£n, p t Mfffii^ns. ^coj;-5{c, B-tt-rhtc pttifcfc, 

Bti^nSFe, Mn, A 1 *> Mlift2> '>ti < £ 1 Si V>ytWi *>&-?ffc 
m.Z^&Z tlZ&Yj , Pt&^n :/X # -f h IHflijfi* \zHctL \ztr<± 2 & Z> Z 

AV^C b IC&HT, AT>j<$n^^±r!7C^iCli, 3 <Hi£Jl^tCfti»3gi!i U 
15 ^V^t^Tci^^f^Snxi^. 3 #1JW^^fiIli^^ffi)j L^V^r:!:.^!^^ 
«, fim, 3 4illi£ tS»±«i5L3KT*oT, #J A «, Sc (7>*>v'J'A) 
, Y (^'yh'J^A) , La ( 7 > 9 > ) , Nd ( * 3* J? A ) , P m 
, Gd (tfH'J-^A) , Dy (^7^P'>^A) > Ho 
5^A) , Er (XJUf^A) , Lu (JU^^^A) £ 3H:f <b *l S . 

20 ;ne> 3m\&w-izm!k>&W}Lu^ft±myim t ith, w-su < «. La 

, Nd, Y&mtft>ftZ>o La, Nd, Y £ JIH» * CI <h T* , ^D^X/JO 

<d 'Jcfcik co fa ±£l*i& :t^tt?>. 

AT^$n?>#±r!7t^{C«, Cc (-fe'JtfA) , Pr C/^-fe* 
v A ) , T b (f^k'-^A) & £ CO 3 {Hi * tz \t 4 fill) fill] $C 7 A< ©J f & * :k &i 
25 Sm (it^'J^A) , Eu d-PtfCA) , T m (y'J^A) , Y 

b ( ^ v t- )V¥ O A ) U£<D2 filli * 3 {Hi H flli gc JB: 10)!) T 3 ifr ± : M W ft 
tnt^TfcJ:^. fc/£L, d CO *£} fr IC It , 3 {Hi JUJL ^ \Z tilift 3B>9b L & ^ J; 



WO 2004/004897 



'CT/JP2003/008437 



5 

m-it m o) m o . 5 w .i-. t & z z. t &u s l ^ . a ■»*■ < i- tc *s it & 3 
<d ^ d :/ x * < v m m m z & \ t & t £ i*i n & ^ m 

5 LTfectl^ 

A+r-< h £43 t>T, A*T>k£ tt<5 T U ±&iife£i? £ U T te, B 

e (^iJU^A) , Mg , Ca (#;i^>^iO , Sr ( 7^ 

hD>^^7A) , Ba (A-'JCA) , Ra ( ^ A ) £ *1 S . ~n 

10 ct«/i«, 

, fiaj A , Be, Mg, C a , S r , B a , Ra/i^7WJ ±«iifeK*5 
Jitf/Sfcte, A g ft S. W*b<tt, Mg, Ca, Sr, Ba, 

Ag^$lf ^n?.. Mg, Ca, Sr, Ba, Ag^ffl^S^iT', ^ n >^ 

15 x#-r hmmm<D^nLit<D\(»)±^m^ z. 

£fc, AU-'f h V>T, xte, 0<x^0. 5 (D ffi tig 1>H CD Hii -7 ^ ? 'J ft , 

•$tzt)%. A'ts^ns tji^j u ±ri&i^cfctf /£fc«A g is, fnf 
20 gi^ma*, ^-n^nmanT. n.^\zH:M<o^i-fpi^X'. ^ne,©^ 

M *< A 'T/K $ n § 7 )V t> »J ±#i & JK 43 £ * £. tt A g (D ft tfeSio 

n & sfe Air it £E*in&^&}# 75^^)0 

25 B+M h K&V^T, P t t^tlC^fil^n, BT>T^nSFc 

(lie) , Mn (v>#>) , Al (yiV^CA) te, JHSIlT/rJ^T t> «t < 
, 2 ?ffiW±M/H LT t) «fc Fe, Mn, A 1 *Wl>5: tT, Ujl 
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n w % y : ^ & # & ^ d ^ * * < * w & © # & ^ ® |,,|J 1 - * m & - ^ T * ^ * 

„ * , F c * J1J 8*tjmr.;/<D{RMft-^#^W: <B InJ .1: £ 1*1 3 H <t 

* , B it -f h tc & T , P t £ t h iz & M M \z BB m £ ft , B 'T >j< $ n 
5 £Pt,Fe,Mn,Co, ffi;l:ffi5ti&iatt©5B&7G* £ UTJi, ffliWflt* 
(1 UP AC, 1 9 9 0 *F) iC&t^T, K(T-«MS2 2 (Ti) - 0ii T ffi 3 
0 (Zn) , fiift^HO (Zr) -^^4 8 ( C d ) , *5cfctf, DJ'-T 
flHi 7 2 (H f ) 8 0 (H g ) (D&ytm (PI. F c , M n , C 

o*mo rfmtfzn* ft\zm%:t!tLtsi^tf. ii^wttt. cr c^pa) 

10 , Ni (-•y^P) , Cu (»0 , Rh ( D O A ) , Ru (;i/^-->A) 

mnrm feck < , 2 MJW-h#;u LTfecfc^o 

B-tf-f h iz&^T. yte, 0 ^ y < 0 . 5 © » ffi IB RH © K( ^ ffl 
15 -Ttefr**, B't/T^nSP t, Fe, Mn, Co, 3fc ±%\yi.M <Z>M& 

f)K 0. 5*^, W-£L<te, 0. 4 *t^OKiT*fJfVT*B2K$ns. Pt, 
Fe, Mn, Co, %±mrcm&n<D&&7cm<Dft : ?mettfi* 0. 5J£U:T' 
P IC^oyx*^ h MAliM iC^mt-S&^bSr&lftfe V* 
20 -5c B'T'^^nSP t . Fc, Mn, Co, ftzkffijuM <^Ii 

7C^#, Rh, R u T&SilifYKte, 37 h(B(&fc*fc£JS9£ £ £#T£ftV> 

Sfc, z 0<z^0. 5 ©2&{fitW© EI -ffc=b*>, PUi. 

^(DUKT-fJ^r^, 0. 5 WYT'&mZftZo P t OKi-T|iJA^, 0. 5 £M 

fit, BT'ii^n^Fc ($0 , Mn , Al (yjUar.^ 
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&B'T*>}<2 tlZ PI. F c , M n , Co, ft ± Wl Jc m Vkft <D M & jl Wi 43 £ 
UP t©38i&£ft*>«fc"5te Kt" 7- Wl ft T 62 © 3 n -5 . 

Bit-f h iC&^Tte, y*5«fctfzte, 0 < y + z £ 0 . 5, "Tteta 
B't/i^n^Pl, Fe. Mn, Co, ffi±»i5c$&ft ©28&:>L5f$ t. 
5 , P t <hc2^«+©KT-T1. ? 'J^0 . 5K>\ 0. 4tt'KT*5C 

, x = z A'#A g (0«fVk: tt» 2x = z) , t" A '*«7 

10 j^'J±S^MT*?.«^l:«, A'tt, P l ©KE-TIM^ £ InJMtrS) 3 Z t 
ififf £ L < . * > A'^'AgT^S^fVCtt, A'© Ki 7-fMfV © 2 ffif , 

X fj£ m T? > #"J x. ti , . k S3 I, ft yi: % ifc £ _k mi it # fit ifi it ~C ft tf 

20 fi^i&fcmm&fflmi'. zou^t^ m * j# m \z «*• *u ?w £ an t tt £ -a- & & 

ft7c*o«it uxtt, mm®.. &Atm. k> /u®.%lu£<» 

mmnk, wxtts mmm, v®omt&u£<»A\&f&&t&£ifi&tft>ftz>o u 

&ftT5 z t. \z& k> mms-^ z «h^-e#^>. 
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ftj r l' ffl ^Jn A & <D U tt 1a 8l 7k ffi m <D p H tfi 6 ~ 3 0 ¥,! & £ & & 

5 j;^;|Tt§. iCi^iriRTtniJ, ft 5c # © «i £ 8& # «k < itttS^S 

«fc 0 ft»3-t*fc«. WAH, #5 5 0 0 -1 OOOt, b < 12 

10 

£x>Hft«t#i2iT?te, mx\*. 9 X >F8 <h J-.ffi Ufcftyt3K©«i <h £ 
, J: ffl b fc ft ^ <£> £ ^ J: ft! b fc ft ^ M »Jt£&SJ:"3*;:#SttS*X>itt 

is a, i&Mse-rs. 

20 «\ 2 ~ 3 ^EJVSIflgT?** Z. 3; b 

J10^x>l6iK^frtti*WSIt«:<£fcl*1i-T, ±82 b fcftTC* <Z> # 
X>»«#S?BJ*3"fr*. ftWtt* J&J$£fta#X>»«ffl:###bftV>iM 
fig, W*.fcf. 3K«l~l 5 0 *C ft! T , HS*»7&>fc*#S:|fci«-r Z.ft\Z&-o 
X , ±Kbfcft^#<D#X>»«ltt&JBfifc£ia:* £ <h#T*#3. 

25 fbT, JgJ5JcSnfc^X>Hft«J#«rfti«lJ*«» j»ffi8tS. ftiffitftt, ffl 
A te* » r<5 ?S * fc fcfc * fif; W- # KH U K K *5 ^ T 2 5 OtJ^ ± T? JEjn ^ "T *a « «fc ^ . 
fOt, #J A te\ |?J 5 0 0~1 OOOt, ffiKtt, |ij6 0 0 ~9 5 0t 
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£ 7c , + y H . #>j A te\ i ! i <fcM (PL A g , Kh, R u & 

E ) & R$ < ml U fc ft jt m <D 7 )V P * is K £ , J: U V tz it # Ji't K Jt T f? tf & 
•ft7;i,p*>' HigH^iiL, £ cd&^T ;P 3 * > K £ , .&4>.m (Pt 
5 , Ag, Rh, Ru&f) ©ttt*^tyzK»«t«rin^.TJHl7K»«¥icJ:0tt:«$ 

"FSI- (2) T'?j<$n^^7C^CDTJUn^->7';i/^ 

10 hUEffimVf btl&o 

E [OCH ( R 1 ) - ( C H 2 ) a -OR 2 ] s (2) 

+ R 2 li. pj^l(l~4(D7;l/ + Jl/K^^l. a«. ] ~ 3 CO 

fggC, s it. 2 — 3 COfg^cSr^-To ) 
15 T )V^*zs7 )Vzi =>- Y\t. £.K>&&M\Z\t. MZ-lt* ;*h*~>x^l/- 

fit, U&7 )lzi*is Kfei&te, &-jtm<»7 is K £, J: 

20 ?aL/c<b#M§3iit<tfc<5cfc5 fc*j**«£fcflnA"r, «#ffif*T* - t {3d: 0 
U5lS2{T^C<h^T#^>. fiMIHTtt «■ t£ $ co 7 Jl, P * •> K & JfttfT 

7)vzi-)v*m. yh>f!« xxT-Jvri^^^ju ^ en&o w-*L<tt, 

25 CD % , crol^7J^ + vF^ fflc , J: ml b ft 9* M » it T ft & U ( P 

t, Ag, Rh, Ru&£) co^^^tJxK^iSi^jJIlATillzK^-^lCck 0 «;« 
S-frS. ft&K (P t , Ag, Rh, R u (D&v&ISt^Klfti&.i: LT« 
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, um^i^mm. ^itm^mm. ^^itr>^ >ikitm-^mm. v 

zl h p y 7 > 5 > fii'j 8j? tR > iik , p Pj%7K-m*5, 7 > -ft 2/ 'J C A «A 

5 MAfcf, 5 0 0 - 1 OOOt, L < tt, ^ 5 0 0 - 8 5 0 

^ 5 fry ;w=3 K«j»**viTt4, .trnvtcUftr )V 

ft&JK (Pt, Ag, Rh, RuU£) <D4im<&.m&i tLTit. W A te\ 

W m *u &£rt>e>»fifcan*j&&JK (pi. a g , Rh, r 

ufU') cr>#JW# TUB — (3) fcSSft*^*- h >fb 

15 ft4fej&>&JBJ5KSn*ft&K (Pt, Ag, Rh, Ru&£) ®-/7h>l^ 
&£<D, jft&R (Pt, Ag, Rh, RufU*) V- bmiktf&if 

R 3 COCH 2 COR 4 (3) 

20 RMi, ^$-ti~4 07;^^?L mmiki- 

4 <D y )V*UT 7 'J-;H$fctt^^l( 1 - 4 CD 7 )V * ;u 3 -> 

_h IE (3) 'I'. R 3 43«t7jR 4 <Z>fc*^m 1 ~ 4 0)7 )V*)l&t IT 

ti, Mx.fc£, x^;v, ^pt°;u, -rv^ptr^, :/^jk s-v^ 

3„ R^Ut/R^T'J-^JUlttt, 7x-;y^tf 
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5 2, 4 - s\*V>z/*>. 2, 2 - v**^- 3 , 5 - >s * it > V * > , 1 
- 7 x ~ J!/ - 1 , 3-7*^>> ? ^>» l-h'J7J^n^f^-l, 3-7 
? >i?jr>, A^t7;^n7tf^7tb>, 1, 3-y7iZJ^l, 
3 _ ^ p A - > 3- > , ytf;\ , D-fiM^>, /fjV7t hTtr-h, 

10 £fc> (Pt, Ag, Rh, Ru&£) © * j 41 3* M ftt £ # if fe¥ m \t 

, flfAtf* 0 <fc M (Pt, Ag> Rh, Ru&£) tf>*j*lifeM&i£, IJdL 
fc<fc*JR»Jti:«:«»«fc^»C-Yj«i«l«fcttlAT, HfcftiKft ? % - £ K «fc 0 M 

f tt, 5 LTIM£nfc&&$4 (P t , Ag, Rh, Rute£ 

£ ti-fe^ , A. fc£> ^5 0 0 - 1 0 0 0t, ff- * U < » 6500-850 
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^ 3 0 0 - 8 0 0 t, W £ U < ti, #J 3 0 0 ~ 6 0 0 t: T'iII.1!t tf 

5 mfcf& W St "F T CD ft) ft* $3 <k t^JB 7t # PH & KT© *Tr MS £ 0 & tl'l «_1 Mi .'I-: 

tmi:J:oT, i*HJH£ffl K&^T t>, F 1 ^fri^t^'l' fcfe v>T«*ma*o 

d 7' x * >r h m m zmitm ?t n n & t <d w m trr \\\ \z «t & ri n w a- « 

10 T c5" •& o 

ii^TfS. *:<Dtztb. t\ Wi *U III <D « # X if* <fc ilJ M i» t. L 

15 mmm 

«M 1 

^>^>Xh^r->X^l/-h [L a (OC 2 H 4 OE t ) 3 ] 36. 6g (0 
20 . 0 9 0 tJl/) , xhP>^ r >AXh + ^>X^l/-h [ S r (O C 2 H 4 O K 
t ) 2 ] 2. 7g (0. OlO^JH , ^Ih + ylf U-h [Fc (OC 2 
H 4 0 E t ) ,] 17. 4g (0. 0 5 4 tJP) , > > X h * X.? U - 
h [M n (O C 2 H 4 O E t ) 2 ] 8. 4g (0. 0 3 6 tJk) Sr. 500 m L 
^M^^J&^^XP tlW A, hJUX> 2 0 0 mL * ttl AT IftltiS* S * * - 

_^ h [ Pt (CH3COCHCOCH3) 2 3 3 . 9 3 g ( 0 . OlOtf 
) ^hJl,X>2 OOmLlCfe'ilT. £ $ £ \Z %\& 1 = J X 3 O) U 
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-TV 7 )V 3 3- v K J£ IC Jjll AT, LaSrFcMnPl^tl i'-J • ftiftitf ?ft * 

WKLfc. f.atSi:, ftl/K^>»^«fcO»{fi<^*!i.«ittifi*^l : .fiJ£^fc- 

^•©ft. SMTT" 2 R-SB«tt Lfc&, MtK KT- h >*5ct tf#*> 
LT, LaSrFcMnPt #&B&ffc«J0>*i9»ltt&®fc. #^T\ £©fifj!8< 
yt-HCtL,, 6 0 *C (' T 2 4 Rt HQ iffi A f£ & & , 1fi&*M& 

»*X8l|L*ltfr©ISIfca>e>, L a o. 9 o S r o. , o F c o. s 4 M 

n 0 . 36 p i o. 10 o 3 ©^pyx*^ hg?«ijfi©«fttt<fcw^ -is 
2 

^>^>^h^->X^l/-b [La (OC 2 H 4 OMe) 3 ] 34. 6g (0 
0 9 5 ^^) , T)V5.~ VAthlrisX^U-h [A I (OC 2 H 4 OMc 
) 3 ] 20. 2g (0. 0 8 OtJl/) . 7>**> / h + yl^l/" h [Mn( 
OC 2 H 4 OMe) 2 ] 2 . 0 g (0. 0 1 OtJH 5 0 0 m L ft ft (Dll 

1&7 yX?\zmX. HVX> 2 0 0 mL & Jltl A J$ $ i* £ - «t £ «fc 0 
, ^A7JV3^y H»J8t*IWS4Ufe. ^bT, i7tf ;i/7-b bt- h [A 
g (CH3COCHCOCH3) ] 1 . 04g (0. 0 0 5 t^) , n<ftr 
tf^7tht-h [Pi (CH3COCHCOCH3) 2 ] 3. 14g (0 
008^)1) , ;Vf^^/.7t5 1 ^7-feht-h [Ru (CH 3 COCII 
COCH3) 3 ] 0. 80g (0. 0 0 2 tJl/) & h;H> 2 0 0 mLl:S 

, LaAgAlMnPtRu -fel-fr £ jM M b . 

J!|| « , 8 0 0 r T 2 B$ f$ <h L Ac . 
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Z.<DmW\t. »5kXISll»Hrr<0*?i*^ l.a 0 ., B Ag,. 0B AI,.„M 
n 0 . ,.P t o. o«Ru 0 . 02 O 3 ©^D^X*>f h!H«iei<D*lft»fctt** 
/j:Sfli--KfttfflT»*i:MXt'Snfc. Sfc. © Jt & ifti flltt 1 9 m 2 / g T* 

5 , 6. 7 8®ik%» Ru^^jiiUi, 0. 8 8fiRXT*ofc. 
^SStfiJ 3 

^t^CA/h^->^Dt>-h [ N d (O C H M e C H 2 O M c ) 3 ] 3 
2. 9g (0. 0 8 0 t )l) . ^'J>)A/h*->^Dt:i/-h [ B a (O C 
] I M e C H 2 O M e ) 2 ] 3 . 2 g (0 . 0 0 1 ^ )l) , + 
10 >-^Ptfl/-h [MglOCHMcCHjOMc),] 2. Og (0. 03 0 

* ;p ) , r;i/5^^A^h^^^pt°i/-h [ a l (ochmcc m 2 o m 

c ) 3 ] 25. Og (0. 0 8 5 tiH £ > 5 0 0 m L*?iftOA)K7 7 7 3 
fcttl*., *5/l/> 2 0 0 mL*ttl^-C»lt»«Sii'4ii:l:J:0, &tt7JU 
□ KS?«feW94bfc. fit, e^T-fe^^T-fe ht- h [Pt (CM 
15 3COCHCOCH3) 2 ] 3. 93g (0. OlOtJH . D^^;A7tf 
JUT-feh7--h [Rh (CH3COCHCOCH3) 3 ] 2. OOg (0. 0 
0 5tJV) S + 5/W> 2 0 0mLl:»Wl/T, ^©»SK«r, £ £ tc ;*l I& 7 ^ 
^POJS^r^n^^ P^f^^WlAT, N d B a M g A 1 P t K h ZfitSfy 

20 W'F, ^JBfcl 1 £|B|«0>«fe£«fc 0 , fzt£L. MM 

m , 6 0 0 «C T 2 (Sf |U] itfc. 

£ <0 l&fMA » »5k X Jftlnl #r <0 IS « ^ 6 , Nd 0 . 80 Ba 9 . 10 Mg 0 . ,„A 
1 0. 85 P t 0. 10 Rh 0 . o 5 0 3 <7)^n-/x^'f hS!»3fi©*£<YKfcto*6 
fe , i$.fflT-&£ tlfc. ^ O Jt & tfii ffitt 2 9mVgT' 

25 & 0 > ft & % »f 43 «5 P t # *J ii'f tt . 8 . 4 OK fit % > R h ^ *j iii 
, 2 . 2 2 M f* % T ' * o o 
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7>^>lKylf^h [ 1. a (O C a H 4 O E t ) 3 3 3 6. 6 k (0 
0 9 0 ^ )V ) . tS )l> is O A X h + "> X ^ U- - h [ C a (O C 2 H 4 O H t ) 2 
] 2 . 2 g ( 0 . 0 1 0 ^ ;P ) , & X h + *> x ^ 1/ - h [ F e ( O C 2 1 1 4 
OKI),] 29. Og (0. 09,0^) 5 0 0 m L r <H U\<D)l1&y =J 

7,3 {CM*., hJWX>2 0 OmLSJlllATSHtfff^S-ttSHt^ctO. feft 

7 ^ ^ * > K ft? f& £ ffl M V tz o 

h D ^7 >S >f'l<i>.fii , j^^?f1f (P t 5> 8 . 5 0KM%) 2 2 
9 g (PtilT'l. 95g, 0 . 0 1 0 ^ m ) £r . Htt-T * > * 2 0 

H»i)ii:|!ll5^ttT»Tl/fc. lm*»«fc: J: 0 

S!kt, 7 0 0tT2Hlffltl/it. 

£ (D #: 12 , *» 5k X &i (nl #? <£> £ £ft e> , L a o . 9 o C a o . i o F e o . 9 o P 

t£*5tt<5 P t ^Witt, 7. 9 0 f$iit%-C&o fc. 

2m#j 5 

fii']^ -f 5/ h U O A ( Y ( N O 3 ) 3 * 6 H 2 O ) 19. 1 g ( 0 . 0 5 0 t 
;U) , «!7hD>f5A (Sr (NO,) ) 7. 5g (0. 0 5 0 ^) 

> mmm ( f e ( n o 3 ) 3 • 9 h 2 o ) 20. 2 g ( 0 . 050^^) , 5? 

ZhD^7>a>fl«Sfi (Pt^8- 5 0RMK) 114. 8g(P 
t^^'T'9. 75g, 0. 0 5 0 tiHllS) 1 0 0 m L \Z MM b T 

, jtj-'ic^ft-r^-^tccfco, &j M?;®m*mmvrzo *lt, ?x>m 

4 6. Ig (0. 2 4 OtJl/) OOmLIIf^fbT, ;i£>Jfci&&, 

-UtirtimizniXT . Y S r F c P t ^X^^^iA/Kfo'^&IM 
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>? x yffcUft&t&fcffiitk & d - * u - u-* Ti'i:^: ; Jl £ L 
& t5* £ , 6 o ~ 8 o t: © nil ffi \z x m % t& w $ -tt . 3 iksf rsj f.? & x m iBe ffi ffi iX 

K&ofcPfj&T, illl?8©SliJE&«>o < 0 £ i« W \Z 2 5 0 °C \Z X 

5 #6nfc^x>rgfti^£> 3 o o t: t 3 fH3 , ^^fK't^b, ?l#*T'^ 

fft U t«m\ 7 0 0 °C X 3 PSftfK * U 'I' T & 31 <h tc cfc 0 , & 

z. ornate* mmxmmtrt&fti&fr % > y 0 . & 0 s r 0 . 5 0 f c 0 . 5 0 p t 
10 tmfezntio * <d it m inf am 2 2 . 5mVg?*o, 

4M3*3lt £ P t 3 7. 2 7 f{fit%T'feo ^Co 

{fi|7>^> (La (N0 3 ) 3 • 6 H 2 O ) 39. 0 g (0. 0 9 0 T:^ 
) , {fiiXFO>?^ (Sr ( N O 3 ) 3) 2. 7g (0. 0 10=6^) 
15 . mm V > # > ( M n ( N O 3 ) 2 • 6 H 2 O ) 3 1. 4 g ( 0 . 0 9 0 =E )V 

) , ^-hDy7>$>e^ffi ! ii^i (p u>8. sonrnx) 22.91 

PlilTl. 9 5g. 0. 0 1 0 =E)VM)^i) 2 0 0 m L IZ 

mM^X, &)-\ZUtit Z> Z. £ (Ccfc 0 . LaS rMnP t ^^OS^^iii* 

20 d #f ?& , fffnsdt Lxr&my >^x^ A&mm&* ph^i otft* 
n>e>nfc*tt*&, 1 2 otti 2 7 0 ot-c3^tsj, *u 

£ <Z>f»#tt» ^)*X^a«irr0)«?i^:^ b , L a o. 9 0 S r o. , o M n o. 9 0 P 
25 t 0 . , 0 O 3 ©^D^XH Kffl«|jfia>«fM»^tt^&&*fl l -*?iWi«IT* 
£ £|SdJ£Sn&. *-<©Jfc3!*ifti*fm 2 0 . lmVgT^O, &fYfi£fc 

«9 IMC 43 £ P t W Hi, 7 . 7 ffi % T & o . 
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r|J Ittt <D 7 - A 1 2 0 3 (it Sift fill 8 0 m 2 / g ) 2 0 g (C, y^hPy'T 
> 5 > £l &ti?&$tt ( P t 5> 8 . 5 0 H it's % ) 2 7. 1 g ( P t 2 . 

3g) fcrtJ^T, Pt&#&Lfc#. 6 0 ^ 2 4 MiffiMi&M, 
5 C K tt&tfi&MUT 5 0 O-CT 1 Nf ra&*&8! Ufc. r - A 1 2 O 3 <D P I t". 
# ii'v » 10. 3 f 3 m %X'$>-DtZo 
&%iM 2 

ffif&7>*> (I. a (NO 3 ) 3 • 6 H 2 O ) 3 4. 6 g ( 0 . 0 8 0 ^ )V 
)> «8-fyh>JfA ( Y ( N O 3 ) 3 • 6 H 2 O ) 3. 83g (0. 03 0 
10 . mmXhuy^-^A (Sr (NO 3 ) 3 ) 2. 74g (0. 010 

, K (Co (N0 3 ) 2'3 II 2 O) 21. 3g (0. 09 

0^e;P) , y-hPy7>$>fJ^Wt (Pt^8. 5 0 fa |.'c % ) 2 2 
9 ( P 1 jftlSLT? 1 . 9 5 g , 0 . 0 10 ^EJHtlii) *&*K 1 0 0m L tC 

i^iLT, i^-Cig^tSCtllif), J9 — K^»««rWISaUfc. tit, 
15 ^I>H46. lg ( 0. 2 4 0 tA) £ fcti 7MC fl¥ L T » Z<DffiM&. 

- M£i&im\zm7LT. LaYSrCoPt £&tJ# X >^&f, "frife/Kifti&£ 

d © ft « , * X $1 N #r CD fc'i & e. , L a o . 8 0 Y 0 . , 0 S r 0 . , 0 C o 
20 o. 90 P t 0. 10 o 3 ©^n^x^-r bWffijgiO&ft&ikWfrZteZiV- foUi'i 
ft\T'$>& tmtiLZtltt. -tOJt^Bftfffitt 2 4 . 6m7gT^D, & 

frg!fl;*iM , tC:fctt& P 1 7.82 RjftXT&o fc. 

it&^J 3 

ffijt^/ >^>(La (NO 3 ) 3 • 6 H 2 O ) 39. Og (0. 090 ^ Jl/ 
25 ) , ffii^hD>f)A ( S r ( N O 3 ) a ) 1 • 3 5 g ( 0 . 0 0 5 tJ|/ 
) , «fil*~ y $r ( N i ( N O 3 ) 2 * 6 II 2 O ) 1 . 4 5 g ( 0 . 0 0 5 t 
)V) . mm. 3 h (Co ( N O 3 ) 2 • 3 II 2 O ) 21. 3 g ( 0 . 090 
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9 (P Ijllt'l. 95g, 0 . 0 1 OtJUHS) €1^ t>Xft*2 0 Om 
L£i8#bT, ±^ - -JCiB^-T & - i (:«): 0 . L a S r N i C o P t 

£ <D ffc , 5k X ftl p'l #r 0> IS » 5 . L a o . 9 o s r o . o s N i 0 . o s C 

o 0 . so p t 0 . 10 o 3 (7)^py7s^< bmmmtDi&iftmittofrZ'tezw- - -is 

«|-C$>5t|K]SSn/:. * > © it ^ Ifii Ift HI 9. 6m 2 /gt<60, 
H^KflSW* K&tt^ P t ^*j"MH. 7. 7 1 MM%T&ofc. 
10 lit^0U 

1) mmmwizn-r^ >^ 

§J«0!l 1 ~ 6 43 J; OtJtlx^J l~3tf.}^f;^f»*2 0gi > C c o . c z 
r o. 3 Y 0 . ,O 0 . 9B ©HafiK*^ft:S«J6Kflr«©l9«: 1 OOgt?:, JIB -f 
^->*120mLtlHAl, 3<&fc, s?;V3-7^ (ni^fihiNZS 
15 -3 OB : 01^^3 0 11%) 2 1. 1 g £ ill A T X 7 «J - £ M U L . £ 
<7) X ^ U — £ , 3-yi7^ hMA^^A (i^80mm, M^95mm, 
ftf^ Wife. 4 0 0 -fe ( 0. 0 2 5 m) 2 ) £ & & tt&ttltt £ U — 4 > 

20 f^>^U 5 126g/MM!L (6 0g/W) if.cSct^Clfilfc 

o i 2 oti:ti 2 n#BgiE®S£^^» A^i r l' > 6 o o tT 3 nm& 

2) M4\r« 

3 0 1 it-f #;ke>W4\a c ^ — 6 0 B-SPM Dllfc. 
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Ui A A° * - > fi * 0 ~ 5 # ( 5 # fHJ ) It . 8! ?fi % it ( A = 1 ) T* ftl b 
, 5 ~ 2 8 # ( 2 3 #f8i) tt, iBfil©«5*4&»ftW ( A = 0 . 8 9) b » 2 # 

ant, 7 ~ 3 o g> (2 3tr«i) i± , « $ <o ± m m ic jrs m : . 02* # u & hi si 

b, 7~2 8fJ> (2 l#raj) tt, ^^tiSSU (A = 1 . 0 2) t.l/T, ftfc 

2 8~3 0# (2#fi!J) fi, S!»?KiRJt (A=l) IC/j^b, fro 
. 2 #c?£^£j8Ab#BtT» ?KUa<;fciB!lliJ£&*i8S»H&'fb#llH& ( A = 1 . 

2 5) <h b o 

3 ) fg^Wfili 

10 4 MH5#&M 3 . 5L©I>y>i&/n^ 1 8!gfo'4f JK&Jfc ( A = 1 ) & * 

^ibt, AA = ±3. 4% (AA/F = ±0. 5A/F) (OiS^i^, /■*(! 
HHzT-'U, SWAliO^©*^ 7 U XWfiM<£> C O, HC, N O x CD $P it 

Ml (AntfyO 0ia^^4 6Oti:fi!t, ftf&tt. (SV) 5 0 

t^ti (g) &w-&T?j<-ro 
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& 1 









it a want;* 


m & & » it m 


ttlK 


mm 






(%) 










( g /L.«a> 


CO 


HC 


NOx 


CO 


HC 


NOx^ 




La„ soSr 0 lo^eo 5< Mn o.36 Pt o io°3 


Pt: 1.55 


94.3 


96.8 


93.8 


85.7 


88.5 


85.1 






Pt: 1.35 
















La„ 95 Ag 0 05 AI 0 80 Mn„ l0 Pt 0 08 Ru 0 02 O 3 


Ru: 1.76 
Ag:0.47 


96.6 


93.4 


97.2 


87.6 


82.0 


81.7 




Nd 0 80 Ba 0 IO Mg 0 , 0 AI 0 85 Pt 0 10 Rh 0 05 O 3 


Pt: 1.68 
Rh:0.441 


99.3 


1 00 


100 


92.0 


89.7 


92.5 




La 0 90 Ca 0 | 0 Feo 90 Pt 010 0 3 


Pt: 1.58 


95.3 


98.7 


95.5 


81.9 


80.6 


82.6_ 




Yo 5oSr 0 soFCo soP^o soOa 


Pt: 7.45 


98.6 


99.0 


98.2 


94.1 


93.3 


95.0 




La 0 90 Sr 0 ioMr> 0 90 Pt 0 10^3 


Pt. 1.56 


93.2 


95.1 


92.4 


84.0 


86.^! 


83.2 




Pt }§}$/r-Ai 2 o 3 


Pt: 2.06 


98.8 


92.1 


87.0 


66.7 


60.8 


27.1 


it mm 2 




Pt: 1.56 


94.3 


90.0 


96.1 


75.5 


68.3 


65^ 


J£$£ff>J3 


La 0 90 Sr 0 os^io o5^°o.9oP t o 10O3 


Pt: 1.54 


92.0 


91.1 


95.3 


72.1 


69JL 


64.0 



sup ©ai^iiiot n;j ^ ^ & * ijfj <z> ^ m m \t . » & © iff m * <z> $s i»n 1- 

* n;j <D m# X ft AS Jll M $ li » P t <£> M $ ft W-: & , J* )W K t> o T ft t > U- 



WO 2004/004897 



'CT/JP2003/008437 



21 

„ ^<orz.nb. a wi # iu <a w # 7s n it m mm tux w m \z m ^ 3 z <t -e €? 
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m # o) m m 



i . ( i ) 



A 1 . x A' !t B,_ y _ z B' y P t z O 3 



( 1 ) 



5 ( £ *P , A \t , 3 filli n {' ftli 15c }g ®Jj L & ^ # ± &i >u B £ & f £T tr * :l : &i $ 
£ ii te'tt 3 '> & < th 1 fife CD : M Ik f\< L- , A ' li , 7 )V ii U :l: &i tfs IpS *3 «fc 
l£A g t>M\£tl%>'Pte < t t> 1 $iCD?ij^£* t, B&, Fc, Mn, Al 
3^ *>m\ttlZ>'>tJi < £ t> 1 m(Dyc'M V. Bit. Pt, Fc, Mn. C 

10 xte, 0<x^0. 5 ©^M^tlHOKi r jr-#JfV^>j< b, yfct. 0^y<0. 5 
ODgcteflBPfKBIgt^ giJ-fr^/K L , z tt, 0< z £ 0 . 5 <D $c m m PH <D K« T Vi : 'J f? 
^^t. ) 

15 2. — (1) At^\ La, Nd, Y ^ £ ig «n & 4> U < £ 

1 ffllcD7L^ *?J< L , A'7&«, Mg, Ca, Sr, Ba, A g & M &n Z> '> 
U< £h 1 m<OTC%&Kls* B'ifi. Rh, R u 6iltt*n^) '>U < £ h 1 

20 3. — *5t5£ (1) (C43^T. y*3<fct*ztt, 0< y + z ^ 0 . 5 <D m fa & ffli 

fctci^^tt?., m # <d m m m 1 m m m <ow%7* w\t m m m . 

4. -MtxK. (1) [C*5^T, x^cfc^z^, x = z (tztzV. A'&Ag(D 

tifttctt, 2x = z) ©i«si«feti t%®i&£-rz>. mxvmwm i w 
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